expected, we find that the lineshape is symmetric to a high degree and is with values down to 220 eV also significantly narrower than previous work [2, 34] . We further quantified the residual degree of asymmetry on the lineshape by fitting a Doniach Sunjic lineshape to the data, yielding the asymmetry parameter . For the four spectra we find rather small values of =0.024, =0.023, =0.026, and =0.01, respectively, suggesting for all intents and purposes, a symmetric lineshape. individual SWCNT which has a FWHM of 1.7 meV (1.1 nm). The bottom graph shows the PL spectra after the light was coupled into an optical fiber, which was connected to a tunable 1 nm bandpass filter before reaching APDs, resulting in the filtered spectra with bandpass detuning to the left (red spectrum, sent to APD1) and to the right (blue spectrum, sent to APD2). We note that in this example the PL linewidth is about 20% narrower than for the experiment reported in Figure 3 in the main text (FWHM of 2.2 meV or 1.4 nm), but the spectra are still distinct. Therefore, the 1 nm bandpass filter creates a conditional probability at the detectors which should lead to the observation of bunching, if spectral diffusion contributes to the linewidth, and if the spectral diffusion time is slower than the timing jitter of the APDs. [48, 49] . These random confinement potentials along the tube axis can also give rise to spatial localization of optically excited excitons. This is most evident from recent low-temperature experiments showing pronounced photon antibunching of the spectrally filtered exciton emission [17, 18] . Since the exciton binding energy is about 400 meV larger than kT at room temperature one would expect quantum light signatures to survive up to room temperature. Another important factor is however the energetic depth of the localization potential which could give rise to exciton delocalization at elevated temperatures and thus a loss of quantum light signatures. In order to investigate the thermalization behavior of quantum-dot like excitons in SWCNTs we carried out photon antibunching studies at elevated temperatures using surfactant dispersed SWCNTs embedded in a polystyrene cavity to enhance the light extraction [18] . Panel (a) shows the second order correlation function for three different temperatures for a (6,4) chirality SWCNT, which has been recorded under pulsed excitation at 10 μW pump power. At 9 K we observe substantial antibunching with followed by a degrading of the single photon signature at 30 K with , which further increases to at 50 K. Panel (b) shows the corresponding PL spectra which display a remarkable redshift of the peak energy (black squares) from 890 nm at 9 K to 900 nm at 50 K. This 
